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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact and 
inexpensive system capable of accurately controlling 
water flow supplied to oxidizer gas and requiring no air 
flow sensor. 

SOLUTION: In this fuel cell system and its control 
method, a means of humidifying 5 to supply water to 
oxidizer gas is provided in an oxidizer gas pipe line 7 
connecting a means of supplying oxidizer gas 1 and an 
oxidizer gas supply outlet of a fuel cell 10, and a means 
of forcibly feeding water 3 is provided in a water pipe 
line 9 connecting the means of humidifying 5 and a 
means of storing water 2, a means of detecting water 
flow 4 is provided in the water pipe line between the 
means of forcibly feeding water 3 and the means of 
humidifying 5, and a means of controlling 20 to control 
water flow by applying a feedback based on a signal from 
the means of detecting water flow 4. 
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♦.NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a fuel cell system and its control approach. 
[0002] ^ . 

[Description of the Prior Art] Although the cure against exhaust gas of an automobile is 
important and the electric vehicle is used as one of the cure of the in order to reduce 
atmospheric contamination as much as possible, it has not resulted in spread on problems, such 
as a charging equipment and mileage. 

[0003] It is concluded that the automobile which a fuel cell is generated by electrochemical 
reaction using hydrogen and oxygen, does not have excretions other than water, is observed as a 
clean power plant, and used said fuel cell is most promising clean automobile. In order that a 
solid-state polyelectrolyte mold fuel cell may operate at low temperature also in said fuel cell, it 
is the most promising as an object for automobiles. 

[0004] Generally the solid-state polyelectrolyte mold fuel cell system consists of the fuel cell 
with which the laminating of the single eel of the electrolyte which sandwiched the solid-state 
polyelectrolyte film with two electrodes (a fuel electrode and oxidizer pole), and a large number 
which pinched the zygote of an electrode with the separator is carried out, a fuel gas supply 
means to supply fuel gas to said fuel electrode side, an oxidizer gas supply means to supply 
oxidizer gas to said oxidizer pole side and various gas piping, and a control unit that controls 
them. 

[0005] In said fuel electrode, when the hydrogen in fuel gas contacts a fuel electrode catalyst, 
the following reaction arises. 

[0006] 2H2 -> 4H+ +4 e-H+ moves in the inside of an electrolyte, reaches an oxidizer pole 

catalyst, reacts with the oxygen in air, and becomes water. 

[0007] 

4H+ +4e- +02 -> In order that water may also move with migration of H+ from a 2H20 fuel 
electrode, moisture is included in the fuel gas supplied to a fuel electrode, and it supplies. When 
an electrolyte is the solid-state polyelectrolyte film, also in order to maintain the electrolytic 
engine performance, the moisture more than a complement is included in the above-mentioned 
reaction, and fuel gas is supplied, and it is necessary to include moisture also in oxidizer gas and 
to supply. 

[0008] the water supply to which the measuring valve was prepared in patent No. 26841 59 as a 
conventional technique — the approach of supplying the water atomized by the injection nozzle 
to air is indicated using the conduit, the amount of water supplied with this conventional 
technique ~ air supply — it is determined by the air flow rate measured by the air flow rate 
sensor prepared in the conduit. 

[0009] . • ■ 

[Problem(s) to be Solved by the Invention] However, although the conventional technique is 
controlling the water flow rate by closing motion of a measuring valve, it has the problem which 
is not precise. There are many amounts of water required for the air supplied to a fuel cell as 
about 1 00 cc/min, and in order to atomize for sufficiently minute waterdrop, they need to put a 
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pressure on the water to supply, closing motion of a measuring valve — water supply — a 
conduit — since an inner pressure is changed, a water flow rate stops stabilizing 
[0010] Moreover, an airflow rate required for a fuel cell with large generation-of-electrical- 
energy outputs, such as an object for automobiles, is as large as 2000 or more NlVmin, and this 
sensor also has the problem enlarged and formed into high cost in the system which detects an 
air flow rate by the sensor. 

[00 11] This invention is what solved the above-mentioned technical problem, can control 
precisely the flow rate of the water supplied to oxidizer gas, and offers the fuel cell system and 
its control approach of small [ which does not need an air flow rate sensor ], and low cost. 
[0012] 

[Means for Solving the Problem] In order to solve the above-mentioned technical technical 
problem, the technical means (the 1st technical means are called hereafter.) provided in claim 1 
of this invention On the oxidizer gas pipe way which connects oxidizer gas supply opening of an 
oxidizer gas supply means and a fuel cell Establish a humidification means to supply water to 
oxidizer gas, and a water feeding means is formed in the water pipe way which connects this 
humidification means and a water storage means. It is the fuel cell system characterized by 
having formed the water flow rate detection means in the water pipe way between this water 
feeding means and said humidification means, and establishing the control means to which 
feedback is applied based on the signal from this water flow rate detection means, and which 
controls a water flow rate. 

[0013] The effectiveness by the 1st technical means of the above is as follows. 
[0014] That is, since feedback is applied based on the signal from a water flow rate detection 
means, it has the effectiveness which can control precisely the flow rate of the water supplied to 
oxidizer gas. 

[0015] In order to solve the above-mentioned technical technical problem, said water feeding 
means is a Water pump, and the technical means (the 2nd technical means are called hereafter.) 
provided in claim 2 of this invention are fuel cell systems according to claim 1 characterized by 
controlling the rotational frequency of this Water pump based on the signal of said control 
means, and controlling a water flow rate. 

[001 6] The effectiveness by the 2nd technical means of the above is as follows. 

[001 7] That is, it is not necessary to establish independently a means to control a water flow 

rate, and a water flow rate can be controlled easily. 

[0018] In order to solve the above-mentioned technical technical problem, the technical means 
(the 3rd technical means are called hereafter.) provided in claim 3 of this invention The return 
duct which branches from the water pipe way which connects said water feeding means and said 
water flow rate detection means, and is connected with said water tank is prepared. It is the fuel 
cell system according to claim 1 characterized by preparing a flow rate control means in this 
return duct, controlling the water flow rate which flows back to a water tank through said return 
duct by this flow rate control means, and controlling the water flow rate supplied to said 
humidification means. 

[0019] The effectiveness by the 3rd technical means of the above is as follows. 
[0020] That is, since it can be made to change early rather than the direction which controls a 
flow rate control means controls the rotational frequency of a Water pump, a water flow rate can 
be changed quickly. 

[0021] In order to solve the above-mentioned technical technical problem, the technical means 
(the 4th technical means are called hereafter.) provided in claim 4 of this invention A rotational 
frequency detection means for an oxidizer gas supply means to be a compressor and to detect 
the rotational frequency of this compressor, A pressure ratio detection means to detect the 
pressure ratio of the inlet and delivery of this compressor is established. It is the fuel cell 
system according to claim 1 characterized by controlling the water flow rate which computes an 
oxidizer quantity of gas flow based on the signal from said rotational frequency detection means 
and said pressure ratio detection means, and is supplied to said humidification means based on 
this oxidizer quantity of gas flow. 

[0022] The effectiveness by the 4th technical means of the above is as follows. 
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[0023] that is. since the oxidizer quantity of gas flow is computed with the rotational frequency 
detection means and the pressure ratio detection means, the fuel cell system of the small and 
the low cost which dd not need the large-sized air flow rate sensor of high cost is made. 
[0024] In order to solve the above-mentioned technical technical problem, the technical means 
(the 5th technical means are called hereafter.) provided in claim 5 of this invention A humidifier 
temperature detection means to detect the temperature within said humidification means, and an 
oxidizer gas supply opening temperature detection means to detect the tennperature of oxidizer 
gas supply opening of said fuel cell, It is the fuel cell system according to claim 1 characterized 
by forming a closing motion means in the water pipe way between said humid.ficat.on means and 
said water feeding means, and controlling said closing motion means based on the signal of said 
humidifier temperature detection means and said oxidizer gas supply open.ng temperature 



detection means. . 
[0025] The effectiveness by the 5th technical means of the above is as follows. 
[0026] That is. since water can be supplied to the oxidizer gas based on the signal of a humidifier 
temperature detection means and an oxidizer gas supply opening temperature detection means, 
it can prevent supplying the water of condensation to a fuel cell. u . u • . or.<= 

[0027] In order to solve the above-mentioned technical technical problem, the technical means 
(the 6th technical means are called hereafter.) provided in claim 6 of this invention are fuel cell 
systems according to claim 1 characterized by equipping said humidification means with a watei- 
injection means. 

[0028] The effectiveness by the 6th technical means of the above is as follows. 
[0029] That is, since a lot of water can be supplied to oxidizer gas in the state of atomization. 
humidification water is certainly vaporizable. ,u 4. u ■^^\ r^^^r... 

[0030] In order to solve the above-mentioned technical technical problem, the technical means 
(the 7th technical means are called hereafter.) provided in claim 7 of this invention In a charge 
cell system according to claim 5. a humidifier temperature detection means detects the 
temperature within a humidification means. When an oxidizer gas supply opening temperature 
detection means detects oxidizer gas supply opening temperature and it becomes the 
temperature within said humidification means, and the temperature beyond the temperature to 
which said oxidizer gas supply opening temperature does not liquefy a steam, it is the control 
approach of the fuel cell system characterized by supplying water in said hum.dificat.on means. 
[0031] The effectiveness by the 7th technical means of the above is as follows. 
[0032] That is. since water can be supplied after becoming beyond the temperature to which the 
temperature within a humidification means and oxidizer gas supply opening temperature do not 
liquefy a steam, it can prevent supplying the water of condensat.on to a fuel cell. 

[0033] I ■ . u J 

[Embodiment of the Invention] Hereafter, the example of this invention is explained based on a 

[0034 ?Drawlng 1 is the oxidizer gas supply section partial diagrammatic view of fuel cell systems 
for mou7;t:^h~as an automobile of the 1st example of this invention. In the **** 1 example, air 
is used as oxidizer gas. This system consists of an air compressor 1. a water tank 2. Water pump 
3 the water flowmeter 4. a humidifier 5. a fuel cell 10, and a control unit 20. 
[0035] Said air compressor 1 is an oxidizer gas supply means to compress the air which is 
oxidizer gas and to supply a fuel cell 10, and is connected with said humidifier 5 through the a.r 
pipe way 6. The pressure gage PI is formed near the outlet of said air compressor 1 of this air 
pipe way 6. The rotational frequency meter R1 which is a rotational frequency detection means 
to detect the rotational frequency is formed in said air compressor 1 . 

[0036] Said pressure gage PI is a pressure ratio detection means to detect the pressure ratio of 
the inlet and delivery of said air compressor 1 . In the **** 1 example, since the pressure of the 
inlet of said air compressor 1 is atmospheric pressure, the pressure measured with said pressure 
gage P1 sen/es as said pressure ratio. . 
[0037] Said humidifier 5 is a humidification means to supply water to oxidizer gas, and is 
connected with said fuel cell 10 through the air pipe way 7. The thermometer T1 which is an 
oxidizer gas supply opening temperature detection means to detect the temperature of oxidizer 
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gas supply opening into the part near the fuel cell 10 of said air pipe way 7 is formed. Said 
humidifier 5 consists of water ejectors 52 which are water-injection means to inject water in the 
humidification room 51 connected with said air pipe ways 6 and 7, and this humidifier 51. The 
thermometer T2 which is a detection means whenever [ humidification room temperature / 
which detects internal temperature ] is formed in said humidification room 51. 
[0038] Said water ejector 52 is connected with the water flowmeter 4 which is a water flow rate 
detection means through the water pipe way 8. The closing motion bulb VI which is a closing 
motion means is formed in this water pipe way 8. Said water flowmeter 4 is connected with 
Water pump 3 which is a water feeding means through the water pipe way 9. This Water pump 3 
is attached to a water tank 2, is formed, pressurizes water, and supplies it to said humidifier 5. 
[0039] A control unit 20 is equipment which controls closing motion of the engine speed of said 
air compressor 1, the engine speed of said Water pump 3, and said closing motion bulb VI. This 
control device 20 was connected with said closing motion bulb V1 through the signal line 11, was 
connected with the rotational frequency meter R1 through signal-line 1 2a, and is connected with 
the air compressor 1 through signal-line 1 2b. 

[0040] Moreover, said control unit 20 was connected with the pressure gage P1 through the 
signal line 1 3, was connected with the thermometer T2 through the signal line 1 4, and is 
connected with the thermometer T1 through a signal line 1 5. Furthermore, said control unit 20 
was connected with the flowmeter 4 through the signal line 16, and is connected with Water 
pump 3 through a signal line 17. 

[0041] said signal lines 12a, 13-16 — respectively — a rotational frequency total — it is the 
signal line which tells the signal of the measurement rotational frequency of R1, the 
measurement pressure of a pressure gage PI , the measurement temperature of thermometers 
T2 and T1 , and the measurement flow rate of a flowmeter 4 to said control unit 20. Said signal 
lines 11, 1 2b, and 1 7 are signal lines which tell the instruction signal of said control device 20 to 
the closing motion bulb VI, an air compressor 1, and Water pump 3, respectively. 
[0042] In the **** 1 example, an air flow rate required for a fuel cell 10 is determined from the 
service condition of a fuel cell system, and it is transmitted to said control unit 20. said 
rotational frequency total inputted from signal-line 1 2a in this control unit 20 — the air flow rate 
which calculates from the measurement pressure of said pressure gage PI inputted from the 
measurement rotational frequency and signal line 13 of R1, and is supplied, the regurgitation air 
flow rate, i.e., the fuel cell, of an air compressor 1, is computed. 

[0043] That is, the map showing the rotational frequency of said air compressor 1 and 
correlation of the regurgitation air flow rate of said air compressor 1 to the measurement 
pressure of said pressure gage PI is created, and it calculates based on this map. In this way, 
control instruction is transmitted to said air compressor 1 through signal-line 1 2b so that the 
calculated regurgitation air flow rate may turn into a need air flow rate, and the rotational 
frequency is controlled. 

[0044] the regurgitation airflow rate of the air compressor 1 calculated above on the other hand, 
and the need humidification from the water/excess air ratio set up beforehand — amount of 
water is decided, said control unit 20 — a signal line 1 7 — minding ~ need humidification — to 
send amount of water to a water ejector 52, the driver voltage of Water pump 3 is controlled and 
the rotational frequency of this Water pump 3 is controlled. The water flow rate actually sent is 
measured by the water flowmeter 4, and is transmitted to said control unit 20 through a signal 
line 16. 

[0045] the water flow rate by which said control unit 20 was actually measured — need 
humidification ~ to become amount of water, feedback is applied through a signal line 1 7 and 
the rotational frequency of said Water pump 3 is controlled, the humidification supplied to a 
humidifier 5 by this — amount of water becomes precise. 

[0046] Humidification water is injected by the humidification room 51 with said water ejector 52, 
evaporates, and is supplied to a fuel cell 10 through the air pipe way 7 as a steam. When some 
injected humidification water continues being water, or a steam condenses, it becomes water at 
this time and a fuel cell 10 is supplied, there is a problem to which the air flowing path in a fuel 
cell 10 is plugged up, and the generation-of-electrical-energy engine performance falls. 
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[0047] the temperature in the humidification room 51 is measured with a thermometer T2, and 
the temperature of oxidizer gas supply opening of a fuel ceil 1 0 is measured with the 
thermometer T1. Such temperature is transmitted to a control unit 20 through signal lines 14 
and 15, respectively. When lower than the laying temperature to which one of such temperature 
resembled, respectively and was set beforehand, through a signal line 11, control instruction is 
made as the closing motion bulb VI , and, as for it, said control device 20 makes close the 
delivery this closing motion bulb VI. Such temperature will make open said closing motion bulb 
VI , if both become more than each laying temperature. Thereby, it is lost that the water of a 
liquid is supplied to a fuel cell 10. 

[0048] Drawing 2 is the oxidizer gas supply section partial diagrammatic view of fuel cell systems 
for mount, such as an automobile of the 2nd example of this invention. **** 2 example only 
changed the flow rate control section of the humidification water of the 1 st example, and other 
parts are the same as the 1 st example. The same notation is used for the same part as the 1 st 
example, and explanation is omitted. Air is used as oxidizer gas also in the **** 2 example. 
[0049] In the **** 2 example, the return duct 21 and the control-of-flow bulb V2 are added to 
the 1st example. Said return duct 21 branched from the water pipe way 9, and is connected with 
the water tank 2. Said control-of-flow bulb V2 is the flow rate control means prepared in said 
said return duct 21. In the **** 2 example, the signal line 18 which transmits the control 
instruction of a control device 20 to said control-ol^flow bulb V2 is formed. 
[0050] The regurgitation air flow rate of this air compressor 1 calculates like the 1 st example 
from the measurement rotational frequency of the rotational frequency meter R1 , and the 
measurement pressure of a pressure gage PI. the need humidification from this regurgitation air 
flow rate, and the water/excess air ratio set up beforehand — amount of water is decided. The 
water flow rate fed from Water pump 3 in the **** 2 example is fixed. The water flow rate sent 
to a water ejector 52 is performed by controlling the water flow rate which adjusts the opening 
of said control-of-flow bulb V2, and flows back to said water tank 2 through said return duct 21 . 
[0051] said control unit 20 — a signal line 18 — minding — need humidification — the opening 
of said control-of-flow bulb V2 is adjusted so that amount of water may be sent to a water 
ejector 52. The water flow rate actually sent is measured by the water flowmeter 4, and is 
transmitted to said control unit 20 through a signal line 1 6. the water flow rate by which said 
control unit 20 was actually measured — need humidiflcation — feedback is applied through a 
signal line 18 and the opening of said control-ol^flow bulb V2 is adjusted so that it may become 
amount of water, the humidification supplied to a humidifier 5 by this — amount of water 
becomes precise. Since opening adjustment of the control-ol^flow bulb V2 is performing control 
of the water flow rate by this return duct 21 , a water flow rate can be quickly changed from the 
control made into the rotational frequency of Water pump 3. 
[0052] 

[Effect of the Invention] This invention on as mentioned above, the oxidizer gas pipe way which 
connects oxidizer gas supply opening of an oxidizer gas supply means and a fuel cell Establish a 
humidification means to supply water to oxidizer gas, and a water feeding means is formed in the 
water pipe way which connects this humidification means and a water storage means. A water 
flow rate detection means is formed in the water pipe way between this water feeding means and 
said humidification means. A humidifier temperature detection means to detect the temperature 
within the fuel cell system characterized by establishing the control means to which feedback is 
applied based on the signal from this water flow rate detection means, and which controls a 
water flow rate, and said humidiflcation means. An oxidizer gas supply opening temperature 
detection means to detect the temperature of oxidizer gas supply opening of said fuel cell. Form 
a closing motion means in the water pipe way between said humidification means and said water 
feeding means, and a humidifier temperature detection means detects the temperature within a 
humidification means. When an oxidizer gas supply opening temperature detection means detects 
oxidizer gas supply opening temperature and it becomes the temperature within said 
humidification means, and the temperature beyond the temperature to which said oxidizer gas 
supply opening temperature does not liquefy a steam Since it is the control approach of the fuel 
cell system characterized by supplying water in said humidification means, the flow rate of the 
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water supplied to oxidizer gas can be controlled precisely, and the fuel cell system and its 
control approach of small [ which does not need an air flow rate sensor ], and low cost can be 
offered. 



[Translation done.] 
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CLAIMS 



CCIaim(s)] 

[Claim 1] On the oxidizer gas pipe way which connects oxidizer gas supply opening of an oxidizer 
gas supply means and a fuel cell Establish a humidification means to supply water to oxidizer gas, 
and a water feeding means is formed in the water pipe way which connects this humidification 
means and a water storage means. The fuel cell system characterized by having formed the 
water flow rate detection means in the water pipe way between this water feeding means and 
said humidification means, and establishing the control means to which feedback is applied based 
on the signal from this water flow rate detection means, and which controls a water flow rate. 
[Claim 2] The fuel cell system according to claim 1 which said water feeding means is a Water 
pump, and is characterized by controlling the rotational frequency of this Water pump based on 
the signal of said control means, and controlling a water flow rate. 

[Claim 3] The fuel cell system according to claim 1 characterized by to prepare the return duct 
which branches from the water pipe way which connects said water feeding means and said 
water flow rate detection means, and is connected with said water tank, to prepare a flow rate 
control means in this return duct, to control the water flow rate which flows back to a water 
tank through said return duct by this flow rate control means, and to control the water flow rate 
supplied to said humidification means. 

[Claim 4] The fuel cell system according to claim 1 characterized by to control the water flow 
rate which establishes a rotational frequency detection means an oxidizer gas-supply means is a 
compressor and detect the rotational frequency of this compressor, and a pressure ratio 
detection means detect the pressure ratio of the inlet and the delivery of this compressor, 
computes an oxidizer quantity of gas flow based on the signal from said rotational frequency 
detection means and said pressure ratio detection means, and is supplied to said humidification 
means based on this oxidizer quantity of gas flow. 

[Claim 5] The fuel cell system according to claim 1 characterized by to form a closing-motion 
means in the water pipe way between a humidifier temperature detection means detect the 
temperature within said humidification means, an oxidizer gas-supply opening temperature 
detection means detect the temperature of oxidizer gas-supply opening of said fuel cell, and said 
humidification means and said water feeding means, and to control said closing-motion means 
based on the signal of said humidifier temperature detection means and said oxidizer gas-supply 
opening temperature detection means. 

[Claim 6] The fuel cell system according to claim 1 characterized by equipping said 
humidification means with a wate reinject! on means. 

[Claim 7] The control approach of the fuel cell system characterized by to supply water in said 
humidification means when a humidifier temperature detection means detects the temperature 
within a humidification means, an oxidizer gas-supply opening temperature detection means 
detects oxidizer gas-supply opening temperature in a charge cell system according to claim 5 
and it becomes the temperature within said humidification means, and the temperature beyond 
the temperature to which said oxidizer gas-supply opening temperature does not liquefy a steam. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] The oxidizer gas supply section partial diagrammatic view of fuel cell systems for 
mount, such as an automobile of the 1st example of this invention 

[ Drawing 2] The oxidizer gas supply section partial diagrammatic view of fuel cell systems for 
mount, such as an automobile of the 2nd example of this invention 
[Description of Notations] 

1 — Air compressor (oxidizer gas supply means) 

2 — Water tank (water storage means) 

3 — Water pump (water feeding means) 

4 — Water flowmeter (water flow rate detection means) 

5 — Humidifier (humidification means) 

6 Seven — Air pipe way (oxidizer gas pipe way) 
8 9 — Water pipe way 

10 — Fuel cell 

1 1 , 1 2a, 1 2b, 1 3-1 8 — Signal line 

20 — Control unit (control means) 

21 — Return duct 

51 — Humidification room 

52 — Water ejector (water-injection means) 

PI — Pressure gage (pressure ratio detection means) 

T1 , T2 — Thermometer (temperature detection means) 

R1 — Rotational frequency meter (rotational frequency detection means) 

VI — Closing motion bulb (closing motion means) 

V2 — Control-of-flow bulb (flow rate control means) 



[Translation done.] 
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[0 005] BUiBM*4@-C«M:^7;^«©*^*S^M 
[0 0 0 6] 2H2 — 4H* +4e- 

[0 007] 

4H* +4e- +O2 — 2H2 

j#-r fcj* tc . mntf:^ tc «±iB©jgi&oc!^^«^csw 

[0 0 0 8] WmmtUX. ntm2 6 8 4 1 59# 
[0 00 9] 

[^?§3&s)s^L.j:^i-r^ss] L^buij^h, m^m 

^i,C'Si^Sti:7i<.<Dmitm I 00cc/mini^<, + 

[0010] gtti:$ffl^l^^tii:^©:;*:^i^j^*4^ 
rtoCi£«^l^ljSfi«2 0 0 0 NL/m i n«±i^^ 



[0 0 1 1 ] ^mMi^±Mmm^mw:Ltci><Dv. mit 

[0012] 

[0013] ±iam 1 a:>^mm^micj:?>nmt. OT 

[0014] f nct>^. 7kifeB*^ai^m*^e.<Dm-^KS 
[0015] ±ummffm^^mm-^fci^ic. ^^bm 

i -r -Sit^S 1 f B*g<Dj8mmtfe'> X 7^ At? * 
[0016] ±ia^2cD^^I5W^SKJ;SjaSK. OT 
©cf:^t?*-S, 

[0017] rrj:t>i5. 7i<iM^mm-r^>^m^smwi 

So 

[0018] ±faMe!jss^)i?*-r-5.fcA{c. *:i^B^ 
cDit^3i3tc*5i>t:^i;fcS^e^*m (OT. mscDfi? 

1 iEiscDM^?fe5>;^7"At?*4„ 
[0019] ±ssm3<omf^m^m:.i:i>nmt.. 

(D=l;^t?*-S. 

[ 0 0 2 0 ] T^j:iD^, SSa:f(JfflJ^S^$iI'^-r-5:;^3&i't' 
<b355t?*ScDt?. 7KijSfi^^ic^ft§-li-Sci*st?* 

So 

[0 0 2 1 ] ±fBWe<j^gi^8?9fr S/ces?>ic. sJs^Bj 



^mmi^-r z> imm.m\m-r z>ct ^mm i -r sit * 

^1 IBtSc7>MMrfe'>xf-At?&So 
[0 02 2] ±iSll4(DS^I5fl*J^mK:<i:SS&m«. 
CDct^t?5>S. 

10 [0 0 2 3 ] T^cto^. lHil^^Hi^SiE;':it^tH^ 

[0024] ±nmm^^^mmr^tcibic. *^bj 

20 ButamgiSK^ai^S, wrtB^^t^J??/;;^ 

wri>ci. ^^m. t -r -sit i nsM(Dmnnmzy^ t- 

At?*-5o 

[0 02 5] ±n?m5<Dmmti^^micj:^^mt. 

CD J: ^t?*So 

[0 02 6] rrsiD^. mmsum^m^m.. mimw 
30 [0 02 7] ±Mzmfi^m^mmrrz>fc^vL. :^mn 

^RW^Sifti^So ) ii)iaM*g3&i7j<Bl*f^m^ 
7^ At?* So 

[0 02 8] iiiame ©«fi«]^Ktc 
OJ:^t?S)So 

[0 0 2 9] rtjif^h. :Km<D7i^^mimmrcmmt! 
40 [0 03 0 ] litmmmv^m^m^-r^fci^ic. 

^ttiU, ^{b^J;yx«*&PSM^tti^mt?M^t^:<7^« 

$^Pias^^ai u . fuiasns^SF^oas i m^mitm 

^ fcBftc . B«iafinS^KF^K7j<*«*&-r S c i 
i -r sM*4mtfei^;=?. f- A©iiJ®:^:ffit?* s » 

[0 0 3 1 ] iiiBll7©S^I5W^^tCj;S^S«> l^T 
50 ©J;5t?$)S. 



[0 03 2] rrj:iyi5. mm.^mfH<Dum.tmtm*f 

[0 0 3 3] 

[0034]®! it^mm<Dm i iiJSMogKi^wis 

[0 0 3 5 ] BuifiiTn^t/uv-y-i mitmtf:^-c 

[Hie^R i*ssi:J-e.nrus. 20 
[0 0 3 6] mniZtHYP 1 «Huiaj^r3>:/u ^--y- 1 

[00 3 7] Buf5?]nSS5 «^<b^J^fX«:7fc^^.*&-r-5 

^ U -C S „ ttiia^'^SS 7 ©J^Mtfe 1 0 

^^m^g:t?feSS]^T 1 e>nri^-5o Buia 30 
MS 5 itrnm^mmme tej:o'7 ia^u-ri^-sw 
^5 1 tmamss 1 F*3K:*?:RSi*-rs*p«s=f^s-c& 

[ 0 0 3 8 ] Bflfa;KlBW>7-5 2 «7KWS§ 8 ^/M^T 

7-3«7k5?>i'2tc{^jlur®:i:f i=>n. Tk^&SniEU-CBfr 

[00 3 9] mw^&2 0 Butaj^m >:7'U --'f- 1 
(D^mM. B?ia'?*-^^>:7"3©[Hi^fcj;afBfrfBM 

2 0 «ft-^^ 1 1 =S:/^urt^rial§H^^•>'^:^v 1 iiiM 

[ 0 0 4 0 ] Btrias[J«S2 o itm-^m. i 3 
ur{I;»jitP 1 iiS$SL. fi-^^i 4^/^u■c^a^itT so 
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<,^-2>. s6^CB^rtei^l^aI^g2 o«ft-^imi 6€:/M/-c?^ 

[004 1 ] lufBfi-^im 12a. 1 3 ~ 1 6 it^tl^tl 

ms^T2. Ti(5Dtta'iSM. mmi^4(D§^m^m<Dm-^ 
^H5ia%iJi®^a2 0 (c{E^sm-^i^-c*So Huiam-^i^ 
11. 12b. 17 i,tmmmwms2 oo^^M^-e- 
n'enMK''^•;^:/v 1 . j:T3>^u -:'tf- 1 . -t^^-^Sf 

[0 042] 1 si]!fs«^-c«, j^am->x-5^ Aoa 

^fl^3&^ 1 0 iC'£'^tj:^mmi=S:^umS. 

2 0 tcea $ n -5 o ^sutai^s 2 0 -atm^m 
1 2 a7&i6A;^3n/ci!rieiiiig^itR 1 oitS'Jiiils^i 
ft-^m 1 3 i)^tbX:fmnfcmiimtiifP l ©ttaiJEE:^*^ 

[0 04 3] -rJ&*5^. tuiaiT=J>7'U->»-tM ©IhIK 
^iguiaEE;^»ffP 1 <DtfaiJ)£;btcM-rSI«iaj^T3>7- 

m^^sA^i^j-ss^iiSMtc^c -5 cfc ^> i.cmnm. 1 2 b ^ 
/M^-CB>rfaxT=i>7"uyifi fcffl®^^%e^u. -e 

[0 044]—:^. ±ia-C?S#34-lfcJ.T3>7'Uf 

6i£J'Ma7KM:*5^* -So H?ia»^lg2 0 aff-^^ 1 
7 ^/hbTi^vgjnmTKa^&TkiBWdO 2 tcitSJ; 5 

7-3©i5is^*Miai-r-2.. ^^{C3tP.n-cci-S7kdS«tt 
*?;sai+ 4 tc j: o ttsi 3 txm^U 1 6 =&/r L -cmriaifJ® 
^g2 occe^$n-5. 

[0 04 5] B«iBff!®M2 0 ^RgfCttSJJ^n/cTK 
mMifi'Jl^W^yi(&^c s J: ^ (cfi-^i^ 1 7 l^T 7 

- F>'^' i'^J&^WBffiB':? * - 5?;J<>:7"3 <D[5]|£iS!<S:f!l 

[0 04 6] »ns*«Buia7Kias=fi}<>-7"5 2 kj: 
i(cis*f3n^^L-c*^miur^m^g§7^/r 

i.ctji -^tcn 1 0 cc#t*^$ i . j^*4mrtb 

1 ortcD^aaijSs§*i^3'5in^mttt6/iiiffiTT?.p«ia 

[0 0 4 7 ] ^SftT2iC^f3fln?S^5 1 F*3©?aSs s 

si+T 1 ct <3 ^?4mrffe 1 0 (Dmmt}xm^u(Dum. 
mii'Jsnri,^^, ctie.ossts^n-s'nm-^^i 
4. 1 5 */M^t:Mtai^g2 otc{s^sn-5„ ^iU. c 
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tcwcMumj^ 0 {gi^i^^, t?iBffj«s2 0 itm-^ i 

[0 048 102 [t^mM(Dm 2 mmm(D b wimwrn 
3tc^ 2 mmmitm i ^*fei?!i©*S7K® ssaso w?r^A 

[0 04 9] :$:^2 HSfe^-Ctt. ® 1 m^mic 'J ^J-> 

W2 1 isj:am&mm^<}i'-^y2ifiimistixi.>^o 

2 1 jSiSi^-ri^i, BJrie^«s>Jiai^-«-'i':^v 2 tiBtrieBiria 
•J df - >^ss 2 1 tcs:t^ e> tifciMm.m\w^^SL-c3b -s, * 
^ 2 mMm-cit. 2 0 (D$fj®tf^<^^ i-riEiiMK 
^a]^^•;^^v2^ce«-r■5m■^l 8*isi:t€>nrt,^'5. 20 

[ 0 0 5 0 ] m 1 ^SS^Ilil^I^Stclpl^l^R 1 OftS'JIil 
^iII:tfitP 1 ®f+a'JJE:'3*^6^iT3 > -^t?" 1 

:4=:||2fligM-C«. >? * - 3i^>7-3 ^^^JEiH^ ti-57K 

f^^iai^^^J^a)^^*-'^:?'v 2 cDggs^tsMur Miau i'-> 

WSS2 1 ^:/M^rMfS*^f 2 fcSSST^Tk^LM^fll 

[ 0 0 5 n Huie^jaii^ 2 0 itm-^m 1 a ^/M/Tj£^ 30 

SM7k«^*iflS*'J<>:^ 5 2 Jcil^^. cfc ^ icm^i^m 

iai/N';u>^v2©iiS^M-r'S„ iiistcai6nTt,^2>7K 
Ma*?isatt 4 ic ct »3 ttaij $ nm-^i^ 1 e ^/ru -r m 

1 8 L-C 7 -< - i' BufB?jS«$IJiai^^'-'l' 

:/V2©liS*Wrs= ctiicJ:«3flnSS5R:#J&$ 

n-i>fins*«»ffl5i^^cs„ c©'; ^?->«s§2 1 tcj: 

[0 0 5 2] 
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it&PS^^tB^^-c^^bSiJ^'xWSi&asg^^ttlU. sir 
^arttc7k^«*&-r -s. c i S4 i-r -sjgsiJ^m-^^^;^ 7=- 

[HM©®^?SSiBJ] 

CHI] :$:^Hj©m 1 mmm(oBmm.mmmmmnnm 
[ a 2 ] :^mn(Dm 2 iiss«?(i<D g ttm wt£ffli^*4mm 

2 --7kiSr>^ (*B?Ig^M) 

6. (^fbSfJ^'-XSgg) 

1 0 -j^^^m^fe 

11. 12 a. 12 b. 13~18— ft-^rS 

2 0 -Mmmm mm^m) 
2 1 

5 1 -jns^ 

5 2 •••*Pi»t^>:^ (;^!!iSt#^©) 
P 1 -H^it (HjbJt^ffl^m) 

T 1 . T 2 ■••Mtf- ium^m^^) 

V 1 (BIM^K) 
V2"-iJS£*W^-<-'l'^ 



